Ecotoxicants are elements expelled into the environment through human actions and having the potential to affect ecosystems at relatively low concentrations (Connell et al., [@B2]). Aquatic environments are often exposed by ecotoxicants through several routes. As fish is the most diverse group of vertebrates, knowing the mode of actions of ecotoxicants on fish helps in assessing the well-being of the marine environment. Such a study is also important as fish can serve as a warning of possible impacts on mankind (Zelikoff, [@B9]). Fish can also be a good model organism for examining ecotoxicants of concern to wellness of mankind. The goal of ecotoxicogenomics is to study effects that ecotoxicants elicit upon the environment using high-throughput genomic approaches. To this end, genomics approaches have revolutionized biomedical research to study biological problems at high-throughput levels that were never possible before. Applying genomics approaches to the fish ecotoxicology is the promise of next-generation sequencing technologies. Mehinto et al. ([@B5]) summarized the recent developments and future prospects of current NGS platforms and bioinformatics tools that can be utilized to study the transcriptome of non-model fish species. With the genomic integration, multi-"omics" approaches will be employed to predict biological contexts including molecular functions, pathways, biological processes, relationship, and compounds. This will enable a speedy and comprehensive manner for us to traverse the levels of our understanding of fish ecotoxicogenomics from base pairs to genes to isoforms or variants and to narrow down molecular targets or develop testable new hypotheses.

In the last decade, several studies focused in finding biomarkers of environmental exposure to ecotoxicants (Benninghoff and Williams, [@B1]; Jayapal et al., [@B4]). The future goal would be to catalog these chemicals with known mode of action to predict the genomic signature in animals with unknown exposure. However, most of the experiments of the last decade were study-specific and with limited numbers of genes. This is mainly because of genome information is accessible only to selected organisms. Currently, with access to the next-generation sequencing technologies, it is expected to supplement and even replace array based technologies in the near future (Mehinto et al., [@B5]). One such method mainly used in the fish toxicogenomics is RNA-seq (Fraser et al., [@B3]). It has several advantages over microarrays as it does not require reference genome and is able to detect isoform abundance and alternative splicing events. Microarrays are restricted to specific probes on the arrays, whereas RNA-seq is capable of non-targeted transcript detection.

Methylation sequencing is another method shown to have the potential to be exploited as early predictors of environmentally induced epigenetic change. Studying methylation status using NGS technology can unravel biomarkers of potential oncogenic, damaging environments for aquatic species. This area of research is one of the less studied in the marine biology. Recent studies have applied methyl-seq in non-model organism and showed link between environment, epigenetics, and cancer (Mirbahai et al., [@B6]). It is evident from these studies that epigenetic mechanisms are disrupted by environmental toxicants in aquatic species. Thus, it is important in deciphering the effect of these toxicants and its role in diseases of aquatic organisms.

Current NGS application in fish ecotoxicogenomics is also extended to identification of novel microRNAs (miRNAs) to understand marine biology. MicroRNAs are small, single-stranded RNAs of found in both plant and animal cells. miRNAs are non-protein-coding RNAs and they are shown to play vital role in variety of cellular processes including cell proliferation, differentiation, and developmental stages. To understand these and other biological processes, several studies are applying high-throughput miRNA sequencing (miRNAome) based identification and quantification (Soares et al., [@B8]). Such miRNAome studies will find novel miRNAs signifying their specific role in the physiological or pathological conditions. One such recent study using miRNA sequencing showed the relationship between host miRNA expression and *S. eriocheiris* infections in crustaceans (Ou et al., [@B7]). The study also reports that differentially regulated miRNAs might be essential in host-pathogen interactions. The main goal in ecotoxicogenomics is to be able to predict and prevent damaging effects on the environment. Thus, it is important to understand the molecular mechanisms of action of ecotoxicants. From the aspect of toxicity, knowing the mechanism can help in assessing the risk of toxicity. Expanding fish ecotoxicogenomics program to miRNAome approach will provide additional mechanistic insight into actions of toxicants. Besides ecotoxicity and risk assessment, this research is expected to provide a substrate for development of additional biomarkers for safety and efficacy. Identification of biomarkers for ecotoxicity screening may lead to the development of simple and high-throughput toxicologic assays, which could be field-deployable. That in turn, would allow one to deduce how organisms respond to changes in the external environment.

With accessibility to NGS technology, the future research should aim to integrate leading-edge genomic platforms to develop new tools for studying the molecular mechanisms underlying diseases and ecotoxic risk. The overall integrated genomics approach for ecotoxicity assessment and their possible outcomes are schematically illustrated in Figure [1](#F1){ref-type="fig"}. It is a viable way ahead for applying the integrated genomic approach for ecotoxicological risk assessment to predict environmental risks, compound/agent characterization, and elucidating their molecular mechanism of action.
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[^1]: This article was submitted to Frontiers in Toxicogenomics, a specialty of Frontiers in Genetics.
